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INTRODUCTION 

Two sections of the lower Madison River were electrofished 
Guring 1989 and 1990 for the purpose of collecting fish population 
Gata. The data are to be used in conjunction with other studies of 
thermal conditions and fish populations to provide basic 
information for consideration of Montana Power Company's hydro 
relicensing proposal. Additional fishery data for the Madison 
River has been published in numerous progress reports over the past 
25 years. 

STUDY AREA & METHODS 

The two electrofishing sections studied are the Norris 
section, a 4.0 mile reach extending from the confluence of Hot 
Springs Creek to the mouth of Cherry Creek; and the Greycliff 
section, a 3.2 mile reach lying between the Greycliff and 
Cobblestone fishing access sites about 17-20 miles upstream from 
the confluence of the three forks of the Missouri and 6 miles 
Gownstream from the lower end of the Norris section (Figure 1). 

Both electrofishing sections are low gradient (15-20 
feet/mile). The channel is wide (200-300 feet) and flat with 
depths seldom exceeding 3 feet. Substrate is primarily cobble, 
gravel, and silt. During the summer months much of the substrate 
is matted with aquatic vegetation. 

The riparian zone in the Norris section is narrow, comprised 
primarily of shrubs (rose, willow) and grasses. As the name 
suggests, the Greycliff section is largely bounded by tall clay 
cliffs on the west side with a more extensive cottonwood-dominated 
riparian zone to the east. The Greycliff section contains numerous 
side-channels and islands whereas the Norris section is primarily 
restricted to a single channel. Both Cherry Creek at the lower end 
of the Norris section and Elk Creek (between the two sections) 
contribute significant silt loads to the Greycliff section. 

Electrofishing estimates were conducted on both sections 
Guring the spring of 1989 and 1990 and on the Greycliff section 
duringsitheenfalletof o.1989": Standard Petersen mark-recapture 
methodology was used with two to four marking runs followed by a 
10-day rest and then 2-4 recapture runs. A fixed-boom 
electrofishing boat with an outboard jet was used on the Greycliff 
section and during two runs on the Norris section in Spring 1990. 
Most of the Norris work was done with a mobile-electrode system 
using a float-boat. There did not seem to be any noticeable 
aifference in capture efficiency between the,systems. However, the 
jet boat allowed for multiple runs through ‘the same section. 

Data output was prepared using the DFWP computer program 
(Vincent et al., 1981). Ages of fish were determined from acetate 
scale impressions of a representative sample of ten or fewer fish 
per half-inch group collected during each estimate. 



A 
a \ WALES 

i ; i % 7 a > 

‘ Hy hi of: a i 

7 i eo oe 
LL a. F :4 
os ci 

Pu, Phy! 

? a es 
7 a pis : 

. 
im 

hy a 

) MORTDUCOR HE 

bedethc :Josats! wey ey Ae eee ica 

Gogaeal acre (ars Ps OM ity Dene We Sst Ae senqe aa 

to RBakhucs Terie Kote om re ¥ 

yt ASS 2 £Vory re oy. wos eae | a ae, * us 

oe 2: NTE 5 “19NeO! SC ASHO 5 er: 1aON 

‘ekoRe ade 2OR- stay etek? etek $20 be iit 

Schl M@YO BROGeT PRA TE akaeem, me ae Ber ey 

20CnTRM a prea youre ( bis 

uo oba> o73. “belolia, enotteee ertite ier Sek oe 

rye L® set oh rah aaltd fice Om Bayt $4%: 9 ee ax. Sf; tm © & tes : vm 

(iyvaxd ic Sep). (eats aera tor itera ti ov pS jhe se 

7: £Svexr. siz: aes prays HAaoy ) BE 5 & Py: S 

RS syPaAqu frie Ole TE Sede ashe wagoae peta’ erhdeetd ) 

cM. ose an e tOF “eepcgehsy edd ae i aap ein sal re 

bE eee oe Sa } vei oe) F £ dag e'3 72 brs oS) wat wae ee a
y as a - 

OT eS} (Megree~o Wes S46. UC RitalLe ae  pihtoptogzus te org 

ey ot Sris sge%' up lv qggy a titw 4 ai ¢ aeetne pea — reny ne ‘5 

PE) ee ee ee rast S pebeescne ® 

sdipe SHE tO Foi AMPAost Sa od varaud MLZ 

ee aeeabdis, oitaaps 

Ide 

a 

fon 
*. 

GB - > & 

homtydtot \WolNien Bs MO re aae pee pat HE Perr 

ite 6A? 8A oo een yeas pee title 20) 

(aid: Tas? Ya ‘bat und Uibbrae!, WE cod i ei) 

; Frob=-Botenn dren OVEstie 24> SRR. soak bw ehh 

ommeters ak sehen Kobssos MALae iu, one 

‘+ entre at citovea phetem sr? oy pe 

snes a iol ads t6 HoenF greet rarer Mk 

aio lAnve,, OWs Gus R iat y Fact ) a Re 

| woltooe Tes faye TS ont, oo bat me 

etre jose di ro: do batauictom wast 4 
“alitoes Bebiayst) 6h sig Be: nya 

HAS. at Ss Sox 2seR rf Hasietet | Stet ts on 

5 Vel Beweels re Mets PAE A tort. bit’ 

Goadbiktt? A Bae | 35 
th oC 239 eth d. £08 . 

ORE SE: a ested ; 



RESULTS 

Trout population levels and biomass in the Norris section were 
several times higher than in the downstream Greycliff section 
(Table 1). Total estimated trout population (age two and older) in 
the Norris section was 5,576 per mile in Spring 1989 and 3,887 per 
mile ine Spring? 2990. In the Greycliff section total estimated 
trout population levels (age two and older) were 953 per mile in 
Spring 1989. The 1990 estimates were invalid for younger age 
classes. Spring biomass of age two and older trout was estimated 
at 3,342 pounds per mile in the Norris section during 1989 compared 
to only 787 pounds per mile at Greycliff. 

The Norris section also held 3-3-1/2 times higher numbers of 
farsipriseGinches Sandy larger during’-1989 ‘and 1990°8(Figure {2)>. 
Condition factors of fish in the Norris section were generally 1-2 
points lower than at Greycliff but both sections had average 
condition factors in the mid to high 30s, well within acceptable 
limits for early spring samples. 

Growth rates of trout appear to be greater in the Greycliff 
section. This is particularly apparent for rainbow trout which 
generally were two or more inches longer than fish the same age 
from the Norris section (Table 2). 

DISCUSSION 

The trout population of the Greycliff section of the Madison 
River clearly does not achieve its potential. Recruitment may be 
limiting as estimated numbers of age two fish in the spring (which 
should not be impacted by angling) are low. Coupled with low 
recruitment are high annual mortality rates for the period 1989- 
1990 on age three and older trout. Age 3+ rainbow suffered 76% 
annual mortality with the bulk of that loss occurring during summer 
(May-September) when the population of 3+ rainbow declined 62%. 
Brown trout age three and older suffered a similar 76% decline 
between May 1989 and March 1990 with a 56% decline during the 
summer months. ‘ 

While one year does not provide definitive evidence, it does 
appear that excessive summer mortality is occurring in the 
Greycliff section. The source of that mortality is unknown but 
speculation would attribute it to either angler harvest, thermal 
stress, or both. 

Fall estimates were not conducted in the Norris section during 
1989 and thus did not allow comparison of summer mortality rates. 
Total annual mortality in the Norris sectién (1989-1990) was 69% 
for age 3+ rainbow and 65% for age 3+ brown trout; one of the 
highest annual rates on record since annual estimates were begun in 
1967 and quite similar to rates found in the Greycliff section. 
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Population levels in the Norris section appear to have 
improved during the past twenty years (Table 3). A comparison of 
1972-75 datas (Vincentsi9/6) to mecentiodata fromini9s6-90) show 
average numbers have increased, especially for age three and older 
rainbow which averaged 417 per mile in 1972-75 and 1,086 per mile 
in 1986-90. Fishing pressure has always been heavy in this reach 
of river due to easy access (paralleled by the highway). The limit 
was 10 fish during 1972-75 and five fish during the 1986-90 period. 
Brown trout numbers have also increased but the increase was skewed 
more towards smaller fish. 

Vincent (1983) provided convincing evidence that high summer 
water temperatures have caused reduced growth and condition of 
trout in the Norris section of the Madison River. Thermal stress 
is probably the major factor responsible for the exceedingly poor 
growth rates of rainbow trout in that reach of the river. Rainbow 
trout in the Norris section do not achieve 13 inches in length 
until they are five years old (Table 2) and consequently the 
numbers of larger rainbows in this reach of the river are low. 
Brown trout growth rates are considerably better. Poor growth 
rates of rainbow trout are a major limiting factor on the quality 
Sfatnismeoleneny. McMichael. (1989) also demonstrated that high 
summer water temperatures in the Norris section result in reduced 
engierscaten,. rates. 

The negative impacts of thermal stress on the trout in the 
Norris section have been well-documented. As recently as June and 
July, 1988 fish kills were observed on the Norris and Greycliff 
sections as maximum water temperatures exceeded 82° °F) ° °While the 
1988 fish kills may account for the presently low populations in 
the Greycliff section it seems unlikely that thermal problems would 
account for the entire population differential (an approximate 4- 
fold difference) between the Norris and Greycliff sections. 

The low trout population in the lower Madison River may also 
Desi bari ally sa) nesutt 1.0L | poonm recruitment, possibly “as a 
consequence of sedimentation, in combination with excessive angler 
mortality. Estimates in 1989 and 1990 place the population level 
of fish over 13 inches at only 300-400 per mile. A substantial 
harvest combined with possible high hooking mortality of released 
fish as a result of warm water temperatures could easily keep the 
population from recovering. Further investigation may lead to a 
recommendation for more restrictive fishing regulations to try to 
improve the situation. 



® \ 
q i: via a 2 

; nl) <A _ ; 1 
. 7 i vay. Fy ae 

.4 bay ' . Ces 

a oad 7 eis se ; Oh 

Ve. ee 

evar a3 theqcs nobtose. eae ‘ 

ro costusamse A . Ce sheen) pee 7 ee 

ote 02-38e% mot Sieh Simoes Sm basa gin pale oil 

tebfo bus) setts eps TO? Biren Rs Mie : i 3 asin Spey 

ali rey QOL Bas ER CURE wR aie va ag a gave satin, wor 

f76S% BER? thé VV ES Ased AVS aarsty int. f ies oe Le 

ett Os? obyewcald Bad ve ahd Sriesaghes 23936 Ye my Nand r 5 

eoitan eng ees ots oni guh Gok? .s was. i aX “SN et ce Fs 4! 

lige ie. me ie apanicahian anf Jud base PX ARAL ay 
Lae srk 

PRT oe 

Po dhe Ste 
vie 

. i 

T we pha’ = SAS # seieie Le sakotivase ce 

to coLetbaeo bets. Aoaeme Hague sx, BPR BQ 8! * 

gnowte, 156 adit mevir noakban sito neki see Se 

taog Yse ui hsovee oct +0 aidharogage '¥OFVES NOE lei) 
ad, itn $ i ~ ih ites vam rt Rees of : 1 

todniesk .weviwveh? fo dase Seda he Seo wont  & 
| ° . . . zi aa ion us the 

a i aa ori Ef: avast Por ae. Wel Fee 2 at 1 tO 8 be er oh bint, 

ats “Niivespedmeg brs (f sie ay EWG axSey eyes een f 

wol exe tows @n2 to susan, Beas nh awadeobe@ tapecel, 

difwowio soe eo tod See caer nib S25 Paras Swamy |. 

Yo oe Sip arts fi De Ae aa oN ey phn BE 3 Sar & pig peat 

Min J Bo = 4 bs THe ee 3) Q2.6 (E:3€ x) igs igh «yiodt ts cn 

Nao as an ityeesx ne ftoce are eit: = tp av sadip i otel | j 

lea | eres 
ie 

24 «tit Berd Srey co eesn7e LemreAs IO 8st Ad Ci LP SST a 

116 enw BS MLSROOST 24 botnenuscintise @ A: rf Ae 

isysi? Bes BkEXO { eft so Aeyaeeaa exe pret ghd: eb: 

omy afk) 2 "Sp Bebesoxs eeayteraqna?, tote’ pin biter | 
+ erttsiugeg wed via teen edt wot SAveopS yen #ihss 
pivon. sasidowg. Lemire ag fede yLatkicw. eioge #e-10042) 

~» a dipr es be eta) nt tnexetEi® notts ivgog 
anoktoe@, SPRL, Bel hie eixto- oo) : 

ie Yor sete masta <ayek on? al acewe 
a er phasor Jism? Lsoen 3oo4 2d, , 

seins Sv teaexs ‘Yi2tiw cotdetibdaes ni Re 
ave L vobtel oe ord ofthe BRED bas & 
nb tia dade A. lit toq OORR00) fe 
baer sel ut iF% vihLed wom: piviesorais 

a{2 qoadt’ ghtase Riweo wenden 
¢ OF bask yam an itepsteavad, ” 
ot X32 ot ae. wii 



TABLE 1. Estimated trout populations (number/mile) in the Norris 
and Greycliff sections of the Madison River during spring 
1989.-and 1990. Total biomass (pounds/mile) in 
parentheses. 

NORRIS SECTION 

Rainbow Trout 
3/15/89 3/16/90 3/15/89 3/16/90 

Total Numbers 1000 4,061 

(Biomass) (467) (27466) 

GREY CUIEEF SECTION 

Rainbow Trout 
5/5/89 3/20/90 5/5/89 3/20/90 

No, Est. 

NosESt. 

30 

29 

Total Numbers 339 No Est. 614 No Est. 

(Biomass) 222) (No Est.) (565) (No Est: ) 
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TABLE 2. Comparison of average length (inches) by age class for 
brown’ and “rainbow trout from. spring 91989" and 1990 
electrofishing samples in the Norris and Greycliff 
sections of the Madison River. 

PRI PRE Wresnborirrout, Whe |aves, SSeown cout poe 
Age 

2 

| 

4 

S 

Norris Grevelirt Norris Greyebitt Daancerei 
Pn 
Te ie 7 ee eee eee 
ee ee ee eee 
[ae 13.5 

TABLE 3. Comparison of estimated average trout population levels 
(number per mile) in the Norris section of the Madison 
River during spring 1972-75 (Vincent, 1976) vs. 1986-90. 
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